Delta endotoxin is a potent inhibitor of the (Na,K)-ATPase.
A 68-kDa protein, delta endotoxin, produced by Bacillus thuringiensis ssp. Kurstaki inhibits ion transport, (Na,K)-ATPase, and K+-p-nitrophenylphosphatase activity catalyzed by the Na+ pump. The Ki for inhibition of the K+-p-nitrophenylphosphatase activity of purified dog kidney (Na,K)-ATPase was approximately 0.37 microM. Delta endotoxin had a similar Ki for inhibition of (Na,K)-ATPase activity when assayed at low Na+ concentration (10 mM) but the inhibition was reversed when high concentrations of Na+ (100 mM NaCl) were added to the assay. Phosphorylation of the active site aspartyl residue with 32PO3-4 was also blocked by delta endotoxin. Ouabain-sensitive 86Rb+ uptake into intact human red blood cells was not inhibited by externally added toxin; however, strophanthidin-inhibitable 22Na+ uptake into inside-out vesicles from red blood cells was completely blocked by delta endotoxin (Ki = 0.73 microM). These data suggest that delta endotoxin must enter the cell before it can inhibit the Na+ pump.